Influence of N-terminal hydrophobicity of cationic peptides on thermodynamics of their interaction with plasmid DNA.
There is a need to understand the thermodynamics of interaction of cationic peptides with DNA to design better peptide based non-viral gene delivery vectors. The main aim of this study was to understand the influence of N-terminal hydrophobicity of cationic amphiphilic peptides on thermodynamics of interaction with plasmid DNA. The model peptides used were TATPTD and TATPTDs modified at the N-terminal with hydrophobic amino acids. The thermodynamic binding data from isothermal titration calorimetry were compared with ethidium bromide analysis and ultrafiltration to correlate the binding parameters with the structural features of the various peptides used. It was observed that peptides having a smaller hydrophobic domain at the N-terminal have good DNA condensing ability compared with the ones with a longer hydrophobic domain. Calorimetry of peptides that reached saturation binding indicated that enthalpy and entropy are favorable for the interaction. Moreover, the interaction of these peptides with DNA appears to be predominantly electrostatic.